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Epitome 

(57) [Abstract] 

[Technical problem] The temperature change of a permanent-magnet type synchronous motor is presumed, 
and highly efficient control is performed. 

[Means for Solution] q shaft electrical potential difference is extracted from the output of the electrical- 
potential-difference detector which detects the input voltage of a permanent-magnet type synchronous motor, 
and an electrical-potential-difference detector. Have the voltage component converter to output and it has 
the rate detector which detects the rotational speed of a permanent-magnet type synchronous motor. The 
temperature presumption machine which carries out the setting storage of the primary resistance of a 
permanent-magnet type synchronous motor at a setting storage means, and presumes the temperature change 
of a permanent-magnet type synchronous motor from the primary resistance of d shaft current, q shaft 
current, q shaft electrical potential difference, rotational speed, and a setting storage means, and magnetic 
flux, A magnetic-flux correction means to correct the magnetic flux used for q shaft current command 
calculation machine from the magnetic flux of a setting storage means and the output of a temperature 
presumption machine is provided. 



[Translation done.] 




[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

file://C:¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP-A-2001 -1 86... 1 /21 /2005 



JP-A-20CH-1 86800 • Page 3 of 6 

[Claim 1] The control unit of theiwmanent-magnet type synchronous mo^^characterized by providing the 
following. The current detector ^^Bi detects the input current supplied t^Mermanent-magnet type 
synchronous motor in the controWnit of a permanent-magnet type synchronous motor through the power 
converter which makes a current limiter output a control input The current component converter which carries 
out the conversion output of this current detector output at the permanent magnet of said permanent-magnet 
type synchronous motor, parallel d shaft current, and perpendicular q shaft current The setting storage means 
which carries out the setting storage of the magnetic flux and primary resistance of said permanent magnet d 
shaft current command calculation machine which computes d shaft current command, and q shaft current 
command calculation machine which computes q shaft current command from the output-torque command 
value of said permanent-magnet type synchronous motor, the magnetic flux of said setting storage means, and 
d shaft current command, The current limiter which considers said d shaft current and q shaft current and d 
shaft current command, and q shaft current command as an input, The electrical-potential-difference detector 
which detects or presumes the input voltage of said permanent-magnet type synchronous motor, The voltage 
component converter which outputs said permanent magnet and perpendicular q shaft electrical potential 
difference from this electrical-potential-difference detector output, The temperature presumption machine 
which presumes the temperature change of said permanent-magnet type synchronous motor from the rate 
detector which detects the rotational speed of said permanent-magnet type synchronous motor, and the 
primary resistance of the aforementioned d shaft current, q shaft current, q shaft electrical potential 
difference, rotational speed, and a setting storage means and each value of magnetic flux 
[Claim 2] The control unit of the permanent-magnet type synchronous motor according to claim 1 
characterized by providing a magnetic-flux correction means to correct the magnetic flux used for said q shaft 
current command calculation machine from the magnetic flux of said setting storage means, and said 
temperature presumption machine output. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[00QJ] 

[Field of the Invention] This invention improves fluctuation of the torque precision especially by the 
temperature change about the torque control in a permanent-magnet type synchronous motor. 
[0002] 

[Description of the Prior Art] An example of the conventional technique is shown in draw ing 2 , and this is 
explained. A power converter 5 supplies power to the permanent-magnet type synchronous motor 1. The 
current detector 4 detects the input current i of the permanent-magnet type synchronous motor 1. The 
current component converter 9 considers an input current i as an input, and outputs the permanent magnet of 
the permanent-magnet type synchronous motor 1 , the parallel d shaft current id, and the perpendicular q shaft 
current iq. The setting storage means 10 carries out the setting storage of the magnetic flux phi of d shaft 
inductance Ld of the permanent-magnet type synchronous motor 1, q shaft inductance Lq, and a permanent 
magnet. 

[0003] q shaft current command calculation machine 7 inputs the magnetic flux phi of the torque command Tc, 
d shaft current command idr, d shaft inductance Ld and q shaft inductance Lq, and a permanent magnet, and 
outputs q shaft current command iqr. d shaft current command calculation machine 8 outputs d shaft current 
command idr. A current limiter 6 inputs the d shaft current id, the q shaft current iq, d shaft current command 
idr, and q shaft current command iqr, and it outputs a control signal to a power converter 5 so that each 
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current value may follow a command value. 

[0004] ^ 
[Problem(s) to be Solved by the TWention] The torque type of a permanent-magnet type synchronous motor is 
expressed with a degree type. 
[0005] 



T=<|>M +(L,-L (1) 

T q V d aj d q 



qj d q 

[0006] (1) q shaft current command iqr is called for like a degree type from a formula. 
[0007] 

- + (L d -L q ).i dI 



[0008] (2) From a formula, q shaft current command iqr is computed using the magnetic flux phi of d shaft 
inductance Ld of a permanent-magnet type synchronous motor, q shaft inductance Lq, and a permanent 
magnet. However, since the magnetic flux phi of a permanent magnet is changed by the temperature change of 
a permanent-magnet type synchronous motor, if it fixes the magnetic flux phi of a permanent magnet, q shaft 
current command value iqr of (2) types will not be computed by the temperature change as a right value, but it 
will bring a result to which the control precision of the output torque of a permanent-magnet type 
synchronous motor is changed. The place which this invention was originated in view of the point mentioned 
above, and is made into the purpose solves the above-mentioned trouble by preparing the function to presume 
the temperature change of a permanent-magnet type synchronous motor, and to correct fluctuation by the 
temperature change of the magnetic flux of a permanent magnet and makes highly precise further the torque 
control of a permanent-magnet type synchronous motor. 
[0009] 

[Means for Solving the Problem] The current detector which detects the input current supplied to a 
permanent-magnet type synchronous motor through the power converter which makes a current limiter output 
a control input in order to solve the above-mentioned trouble, This current detector output The permanent 
magnet of said permanent-magnet type synchronous motor, and parallel d shaft current, The current 
component converter which carries out a conversion output at perpendicular q shaft current, and the setting 
storage means which carries out the setting storage of the magnetic flux and primary resistance of said 
permanent magnet, d shaft current command calculation machine which computes d shaft current command, 
and q shaft current command calculation machine which computes q shaft current command from the output- 
torque command value of said permanent-magnet type synchronous motor, the magnetic flux of said setting 
storage means, and d shaft current command, The current limiter which considers said d shaft current and q 
shaft current and d shaft current command, and q shaft current command as an input, The electrical- 
potential-difference detector which detects or presumes the input voltage of said permanent-magnet type 
synchronous motor, The voltage component converter which outputs said permanent magnet and 
perpendicular q shaft electrical potential difference from this electrical-potential-difference detector output, 
The temperature presumption machine which presumes the temperature change of said permanent-magnet 
type synchronous motor from the rate detector which detects the rotational speed of said permanent-magnet 
type synchronous motor, the primary resistance of the aforementioned d shaft current, q shaft current, q shaft 
electrical potential difference, rotational speed, and a setting storage means, and each value of magnetic flux is 
provided. 

[0010] Moreover, a magnetic-flux correction means to correct the magnetic flux used for said q shaft current 
command calculation machine from the magnetic flux of said setting storage means and said temperature 
presumption machine output is provided. 
[Embodiment of the Invention] 

[0011] The example of this invention is shown in drawing 1 , and this drawing is explained hereafter. In addition, 
explanation of the same part as the above-mentioned conventional technical example is omitted. The rate 
detector 2 outputs the rotational speed omega of the permanent-magnet type synchronous motor 1. The 
electrical-potential-difference detector 3 detects or presumes the input voltage v of the permanent-magnet 
type synchronous motor 1. The voltage component converter 11 outputs the permanent magnet of the 
permanent-magnet type synchronous motor 1, and perpendicular q shaft electrical potential difference vq from 
input voltage v. 
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[0012] The temperature presumj^bn machine 12 inputs the magnetic flux^^of the d shaft current id, the q 
shaft current iq, q shaft electric^^tential difference vq, rotational speed^Jbga and d shaft inductance Ld, q 
shaft inductance Lq, primary resiSance R, and a permanent magnet, and outputs temperature-change 
deltatheta of the permanent-magnet type synchronous motor 1. The magnetic-flux correction means 13 inputs 
the magnetic flux phi of a permanent magnet, and temperature-change deltatheta, and outputs magnetic-flux 
phin of the corrected permanent magnet. 

[0013] The point that q shaft current command calculation machine 7 differs from the conventional technique 
is a point of using magnetic-flux phin of the corrected permanent magnet. The point that the setting storage 
means 10 differs from the conventional technique is a point which is carrying out the setting storage of the 
primary resistance R. 

[0014] Here, this invention explains two reasons which can solve said trouble. The first, it is a reason for the 
ability to presume the temperature change of a permanent-magnet type synchronous motor, and the second is 
a reason for acquiring effectiveness with a magnetic-flux correction means. First, it is about the reason for the 
ability to presume the temperature change of a permanent-magnet type synchronous motor, and, in the first 
place, the detail of the temperature presumption machine 12 is explained, q shaft electrical-potential- 
difference equation of the permanent-magnet type synchronous motor 1 is expressed with a degree type 
[0015] 



[0016] Here, p is a differential operator. (3) In a formula, some which are changed by temperature— change 
deltatheta have the magnetic flux phi and primary resistance R of a permanent magnet. The amounts of 
fluctuation of the magnetic flux phi. of a permanent magnet and primary resistance R by temperature-change 
deltatheta are temperature-change deltatheta and proportionality. Therefore, magnetic-flux phin of an actual 
permanent magnet and primary resistance Rn can be expressed with the relation of a degree type. 
[0017] 

R n ={ 1 + S 1 •A^R (4) 

[0018] 

= (1 +g 2 • A6>> ^5) 

[0019] However, g1 and g2 are temperature coefficients. Therefore, if (4) types of the actual primary 
resistance Rn and (5) types of magnetic-flux phin of a permanent magnet are substituted for (3) types, 
temperature-change deltatheta will become a degree type. 
[0020] 

ko _ v q -cL d . j d -(R+p.L q ). i q - W 

g ! ♦ R • i q +g 2 

[0021] Therefore, with the temperature presumption vessel 12, the degree type which transformed (6) types is 

calculated and temperature-change deltatheta is presumed. 

[0022] 

A*=Kj[{v q -«,*L d « i d -(R+p.L q ). 1 

A**(g 1 • R« t q — g 2 (7) 

[0023] Here, K is an integration constant, if temperature-change deltatheta is small — [of (7) types — ] — if 
an inner operation value serves as forward, temperature-change deltatheta is made to increase and 
temperature-change deltatheta is conversely large — [of (7) types — ] — temperature-change deltatheta can 
be presumed by an inner operation value serving as negative and decreasing temperature-change deltatheta. 
As explained above, temperature-change deltatheta of a permanent-magnet type synchronous motor can be 
presumed from the magnetic flux phi of the d shaft current id, the q shaft current iq, q shaft electrical potential 
difference vq, rotational speed omega and d shaft inductance Ld, q shaft inductance Lq, primary resistance R, 
and a permanent magnet. 

[0024] The reason for acquiring effectiveness with the magnetic-flux correction means 13 is explained to the 
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second. If the temperature presumption machine 12 shows temperature-clMttge deltatheta of a permanent- 
magnet type synchronous motof^^usted value phin of the magnetic flux^^Pie permanent magnet by 
temperature-change deltatheta be calculated from (5) types. 
[0025] 

[Effect of the Invention] As stated above, according to this invention, it can correct to a right value, without 
being concerned with fluctuation according the magnetic flux and primary resistance of a permanent magnet to 
a temperature change, the highly precise torque control in a permanent-magnet type synchronous motor 
becomes possible, and it is greatly useful practically. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing one example of this invention. 

[Drawing 2] It is a block diagram showing one example of the conventional method. 

[Description of Notations] 

1 Permanent-magnet Type Synchronous Motor 

2 Rate Detector 

3 Electrical-Potential-Difference Detector 

4 Current Detector 

5 Power Converter 

6 Current Limiter 

7 Q Shaft Current Command Calculation Machine 

8 D Shaft Current Command Calculation Machine 

9 Current Component Converter 

10 Setting Storage Means 

1 1 Voltage Component Converter 

12 Temperature Presumption Machine 

13 Magnetic-Flux Correction Means 
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